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(54) MICRO RELAY 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a microminiaturized 
microrelay, having less resistance when a contact is turned on, and 
excellent vibration resistance, a frequency characteristic, and an 
insulating property, while concurrently ensuring desired contact 
pressure and a distance between contacts. 
SOLUTION: Movable contacts 25 and 27 are provided respectively 
on the center part of the front and rear surface of a movable part 
23, composed of the thin platelike base material of single crystal 
silicon and fixedly supporting at both the end parts so as to be bent 
to one side. While a pair of fixed contacts 31, 32, and 11, 12, 
connectably/disconnectably facing the movable contacts 25 and 27, 
are formed respectively on the opposite surfaces of the fixed base 
plates 30 and 10 facing the movable part 23, and also drive 
electrodes 33, 34, and 13, 14 are provided respectively on the 
peripheral vicinity of the fixed contacts 31, 32, and 11, 12. 




* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Inside of a surface and rear surface of a flexible region which did fixing support of the both ends at least so 
that it might consist of a laminated substrate of a single crystal and might curve to one side, Miniature relay 
characterized by establishing a driving means near the circumference of said stationary contact while providing a 
traveling contact in an one side center section at least and forming a stationary contact of a couple which counters 
this traveling contact removablely in an opposed face of a fixed board which counters said flexible region. 
[Claim 2]The miniature relay according to claim 1, wherein said flexible region is the diaphragm shape which carried 
out fixing support of the perimeter edge. 

[Claim 3]The miniature relay according to claim 1 or 2, wherein said driving means is a driving electrode which 
attracts said flexible region with electrostatic attraction. 

[Claim 4]Miniature relay given in any 1 paragraph of claims 1 thru/or 3 having arranged a fixed board so that it may 
counter with a prescribed interval to a surface and rear surface of said flexible region. 
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[Claim 5]Miniature relay given in any 1 paragraph of claims 1 thru/or 4, wherein said fixed board is a glass material 
or single-crystal-silicon material. 

[Claim 6] Miniature relay given in any 1 paragraph of claims 1 thru/or 5 forming in a surface and rear surface of said 

flexible region an energizing means which increases energizing force of a thickness direction. 

[Claim 7]The miniature relay according to claim 6, wherein said energizing means is an oxidizing film. 

[Claim 8]Miniature relay given in any 1 paragraph of claims 1 thru/or 7 characterized by establishing an auxiliary 

driving means which decreases energizing force of a flexible region which curved at least on one side at the time of 

a drive among surface and rear surfaces of said flexible region. 

[Claim 9]The miniature relay according to claim 8, wherein said auxiliary driving means is a piezoelectric thin film. 
[Claim 10]The miniature relay according to claim 8, wherein said auxiliary driving means is a ctenidium-like electrode 
of a couple which is formed in the middle end face of a movable substrate, and gears by a noncontact state. 
[Claim 11]Miniature relay given in any 1 paragraph of claims 1 thru/or 10, wherein said flexible region is stationed in 
decompressed sealed space. 

[Claim 12] Miniature relay given in any 1 paragraph of claims 1 thru/or 11 by which being filled up with an insulator 
layer occurrence prevention gas in sealed space which has stationed said flexible region. 
[Claim 13]Miniature relay given in any 1 paragraph of claims 1 thru/or 12 being stored by stowage container via a 
shock absorber. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to miniature relay and the self-hold type miniature relay which can 

maintain the curving state of a flexible region especially. 

[0002] 

[Description of the Prior Art]Conventionally, as a relay, there is an electromagnetic relay using an electromagnet, for 
example. However, since mechanical constitution parts are needed, while a miniaturization is difficult, since the 
inertia force of moving parts is large among mechanical constitution parts, it is easy to produce fatigue breaking and 
lacking in endurance. It is not easy to secure simultaneously desired contact pressure and the distance between 
points of contact with the miniaturization in a small relay especially. 

[0003] Although there are some which consist of semiconductor switching elements as a kind of a small relay, while 
resistance when one [ a point of contact ] is strong and a frequency characteristic is low, there is a problem that 
the insulation between input and output and between like-pole terminals is low. 

[0004]Securing simultaneously desired contact pressure and the distance between points of contact in view of said 
problem, the resistance of this invention when one [ a point of contact ] is small, and an object of this invention is 
to provide the micro miniature relay excellent in vibration resistance, a frequency characteristic, and insulation. 
[0005] 

[Means for Solving the Problem] In order that miniature relay concerning this invention may attain said purpose, it 
consists of a laminated substrate of a single crystal, Inside of a surface and rear surface of a flexible region which 
did fixing support of the both ends at least so that it might curve to one side, While providing a traveling contact in 
an one side center section at least and forming a stationary contact of a couple which counters this traveling 
contact removablely in an opposed face of a fixed board which counters said flexible region, it has composition 
which established a driving means near the circumference of said stationary contact 

[0006]Said flexible region may be the diaphragm shape which carried out fixing support of the perimeter edge. Said 

driving means may be a driving electrode which attracts said flexible region with electrostatic attraction. A fixed 

board may be arranged so that it may counter with a prescribed interval to a surface and rear surface of said 

flexible regioa And said fixed board may be a glass material or single-crystal-silicon material. 

[0007]An energizing means which increases energizing force of a thickness direction may be formed in a surface and 

rear surface of said flexible region. As said energizing means, there is an oxidizing film, for example. 

[0008]An auxiliary driving means which decreases energizing force of a flexible region which curved at the time of a 

drive may be provided at least in one side among surface and rear surfaces of said flexible regioa It may be a 
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ctenidium-like electrode of a couple which is formed in a piezoelectric thin film or the middle end face of a movable 
substrate, and gears by a noncontact state as this auxiliary driving means, for example. 

[0009]Said flexible region may be stationed in decompressed sealed space. It may be filled up with an insulator layer 
occurrence prevention gas in sealed space which has stationed said flexible region. The whole this application 
miniature relay may be stored to a stowage container via a shock absorber. 
[0010] 

[Embodiment of the Invention] Next, the embodiment concerning this invention is described according to the 
accompanying drawing of drawing 1 thru/or drawing 4 . The miniature relay concerning a 1st embodiment carries out 
uniting of the lower fixed board 10 and the top fixed board 30 to the movable substrate 20 from the upper and lower 
sides, respectively, as shown in drawing 1 and drawing 2. 

[0011]The stationary contacts 11 and 12 of a couple are formed in the upper surface center part and said lower 
fixed board 10 is pulled out via the printed wiring 11a and 12a, as it consists of glass materials and is shown in 
drawing 2 (d). The driving electrodes 13 and 14 of the couple are installed in the both sides of these stationary 
contacts 11 and 12 side by side. It is connected by the printed wiring 14a so that it may become same electric 
potential, and these driving electrodes 13 and 14 are drawn out by the printed wiring 13a. As for the lower fixed 
board 10, the projected parts 15 and 16 for junction are formed in the upper surface. Said lower fixed board 10 may 
consist of single-crystal-silicon material. However, it is necessary to insulate the stationary contacts 11 and 12, the 
driving electrode 13, and 14 grades via an insulator layer in that case. 

[0012]Said movable substrate 20 is formed by single-crystal-silicon material. And as shown in drawing 2 (c). 
between the junction areas 21 and 22 arranged to the surface and rear surface is made into the flexible region 23. 
The traveling contacts 25 and 27 are formed in the approximately center part of the surface and rear surface of this 
flexible region 23 via the insulator layers 24 and 26, respectively. Said flexible region 23 is supported so that it may 
curve to either of the sliding directions. As for said movable substrate 20, the pad 28 for wire BONDINKU is formed 
in the end part of the surface. 

[001 3] A silicon oxidizing film may be formed in the surface and rear surface of the flexible region 23 at least among 
the surface and rear surfaces of single-crystal-silicon material. It is for securing desired contact pressure 
simultaneously, securing the predetermined amount of displacement by giving the flexible region 23 the big 
compressive force of a silicon oxidizing film, giving much more big energizing force by a thickness direction, and 
incurvating the flexible region 23. 

[001 4] As said top fixed board 30 consists of glass materials like said lower fixed board 10 and is shown in drawing 2 
(b), the stationary contacts 31 and 32 of the couple which counters said traveling contact 25 removablely are 
formed in the rear face which counters said movable substrate 20. The driving electrodes 33 and 34 are installed by 
the outside of these stationary contacts 31 and 32 side by side, respectively. The projected parts 35 and 36 for 
junction are formed in the end located in the outside of these driving electrodes 33 and 34. 
[001 5] And as shown in drawing 2 (a), said stationary contacts 31 and 32 of a couple are pulled out by the surface 
via the through holes 31a and 32a, and are further pulled out to the surface edge via the printed wiring 31b and 32b. 
Similarly, said driving electrodes 33 and 34 of the couple are also pulled out by the surface via the through holes 33a 
and 34a. And it is connected by the printed wiring 34b so that the driving electrodes 33 and 34 may serve as same 
electric potential, and it is pulled out via the printed wiring 33b. 

[0016]Said top fixed board 30 may consist of single-crystal-silicon material. However, it is necessary to insulate the 
stationary contact 31 and 32 grades via an insulator layer in that case. As a driving electrode material, aluminum, 
gold, silver, copper, and platina ** are mentioned. 

[0017]Next, the drive method of the miniature relay which has the above-mentioned internal structure is explained. 
First, when voltage is not impressed between the driving electrodes 33 and 34 and the flexible region 23, the flexible 
region 23 is curving to the upper part side, and the traveling contact 25 contacts the stationary contacts 31 and 32, 
and is making them flow. 

[001 8] And if voltage is impressed between the driving electrodes 13 and 14 and the flexible region 23, electrostatic 
attraction arises between the driving electrodes 13 and 14 and the flexible region 23, and the flexible region 23 can 
draw near to the lower fixed board 10 side. For this reason, after the flexible region 23 is reversed and the traveling 
contact 25 opens from the stationary contacts 31 and 32, the traveling contact 27 contacts the stationary contacts 
11 and 12. Then, even if it cancels impression of the above-mentioned voltage, the flexible region 23 maintains the 
state. 

[0019]Subsequently, if voltage is impressed between the driving electrodes 33 and 34 and the flexible region 23, 
after the flexible region 23 will be reversed and the traveling contact 27 will open from the stationary contacts 11 
and 12 with the electrostatic attraction produced between the driving electrodes 33 and 34 and the flexible region 
23, the traveling contact 25 contacts the stationary contacts 31 and 32. And even if it cancels impression of 
voltage, the flexible region 23 maintains the state. 

[0020]As shown in drawin g 3. a 2nd embodiment covers the surface and rear surface of the flexible region 23 with 
the silicon oxidizing film (not shown) which is an insulator layer, and provides the traveling contacts 25 and 27 (not 
shown [ the traveling contact 27 ] in drawing 3) in the center section of the surface and rear surface, respectively. 
And on both sides of the traveling contacts 25 and 27, the piezoelectric thin films 40 and 41 are arranged as an 
auxiliary driving means, respectively. While electrical connection of the printed wiring 42 is carried out to the left 
edge part of these piezoelectric thin films 40 and 41 f electrical connection of the printed wiring 43 is carried out to 
the right side edge portion of the piezoelectric thin films 40 and 41. 

[0021]lf voltage is impressed to the piezoelectric thin films 40 and 41 via the printed wiring 42 and 43, respectively 



file://C:¥Documents and Settings¥Jt Ojif ¥¥xX^ h/7¥00105US IDS¥recited d... 2008/09/08 



JP-A-H10-162713 



4/6 1-*J 



from said external connection pads 44 and 45 for auxiliary drives, the piezoelectric thin films 40 and 41 expand and 
contract in a transverse direction. For this reason, if impress voltage also to said piezoelectric thin films 40 and 41, 
they are made to expand and contract and a part of energizing force of the thickness direction of said flexible region 
23 is decreased when reversing the flexible region 23, it can drive by driver voltage lower than the case where the 
flexible region 23 is reversed only with electrostatic attraction. Since others are the same as that of a 1st above- 
mentioned embodiment explanation is omitted. 

[0022]As a 3rd embodiment is shown in drawing 4 . the movable substrate 20 comprises the flexible region 23 and 
the supported end parts 29a and 29b located in the both sides of this flexible region 23, respectively. Said flexible 
region 23 is covered with the silicon oxidizing film (not shown) in which the surface and rear surface is an insulator 
layer except for a part, and the traveling contacts 25 and 27 (not shown [ the traveling contact 27 ] in drawing 4) 
are formed in the center section of the surface and rear surface. The ctenidium-like electrodes 50 and 51 are 
formed in the both-sides end face of the flexible region 23, respectively. On the other hand, silicon oxide is formed 
also in the surface and rear surface of the supported end part 29a. However, while single-crystal-silicon material is 
exposed in the junction area 21, the external connection pad 52 is formed in the portion which the single-crystal- 
silicon material which follows this exposes. The ctenidium-like electrode 53 is formed in the single-sided end face of 
said supported end part 29a. On the other hand, silicon oxide is formed also in the surface and rear surface of the 
supported end part 29b. However, while single-crystal-silicon material is exposed in the junction area 22, the 
external connection pad 54 is formed in the portion which the single-crystal-silicon material which follows this 
exposes. The ctenidium-like electrode 55 is formed also in the single-sided end face of said supported end part 29b. 

[0023]The both-sides end of the flexible region 23 is united with the supported end parts 29a and 29b via the 
insulating part 56. For this reason, the ctenidium-like electrodes 50 and 51 of the flexible region 23 gear by a 
noncontact state, respectively to the ctenidium-like electrodes 53 and 55 of the supported end parts 29a and 29b, 
and form the auxiliary driving means. And electrical connection of the printed wiring 58 pulled out from the external 
connection pad 57 of the supported end part 29b is carried out to the single-crystal-silicon material of the flexible 
region 23 via the silicon oxide (not shown) which is an insulator layer. 

[0024]lf voltage is impressed via the external connection pads 52 and 54 and the external connection pad 57 
between the flexible region 23 and the supported end parts 29a and 29b according to this embodiment, Electrostatic 
attraction arises, respectively among the gearing ctenidium-like electrodes 50 and 53 and among the gearing 
ctenidium-like electrodes 51 and 55, and compressive force is given to the flexible region 23. For this reason, a part 
of energizing force of the thickness direction of said flexible region 23 which curved can decrease, and the flexible 
region 23 can be reversed by low driver voltage like the above-mentioned. Since others are the same as that of a 
1st above-mentioned embodiment explanation is omitted. 

[0025] It is not necessary to necessarily perform opening and closing of a point of contact by ordinary pressure, and 
a point of contact may be opened and closed in the decompressed sealed space, and gases, such as argon, nitrogen, 
and sulfur hexafluoride, may be filled up with the above-mentioned embodiment in sealed space. It is because 
generating of the insulator layer by the arc between points of contact welding of a point of contact, and degradation 
can be prevented. 
[0026] 

[Effect of the lnvention]According to the miniature relay concerning claim 1 of this invention, the traveling contact 
provided in the center section of the curving flexible region is greatly displaced to a thickness direction, and it 
attaches and detaches to the stationary contact of a couple, and is made to flow through these so that clearly from 
the above explanation. For this reason, securing desired contact pressure, a desired distance between points of 
contact can be secured simultaneously, and pressure-proofing is high. It consists of a sheet metal substrate of a 
single crystal, and since the flexible region itself is light, its inertia force is small. For this reason, it is hard to 
produce fatigue breaking and excels in endurance. Since a traveling contact carries out direct contact to the 
stationary contact of a couple and makes it flow, resistance when one [ unlike a semiconductor switching element / 
a point of contact ] is small, and while a frequency characteristic is high, the insulation between input and output 
and between like-pole terminals is high. And the flexible region where fixing support is carried out so that it may 
curve to one side can be displaced to a thickness direction via a driving means. For this reason, according to the 
invention in this application, the bidirectionally stable self-hold type miniature relay is obtained. According to claim 
2, it is considered as the diaphragm shape which carried out fixing support of the perimeter edge of a flexible region. 
For this reason, it is hard to produce a twist in a flexible region, and per Kata of a point of contact does not arise. 
Since a flexible region is driven with the electrostatic attraction which impresses voltage and is produced according 
to claim 3, little saved type miniature relay of power consumption of electricity is obtained. Since according to claim 
4 the fixed board is provided so that it may counter with a prescribed interval to the surface and rear surface of a 
flexible region, the miniature relay which is a sealed type, and can open and close at least 2 sets of stationary 
contacts by turns is obtained. Since according to claim 5 a fixed board is a glass material or single-crystal-silicon 
material and can apply micro -machining art miniature relay with high productivity is obtained. Since the energizing 
means which increases the energizing force of the thickness direction of a flexible region is established according to 
claims 6 and 7, it becomes easy to secure desired contact pressure. Since the energizing force of the thickness 
direction of the flexible region where the auxiliary driving means curved is decreased at the time of a drive according 
to claims 8, 9, and 10, the inversion operation of a flexible region becomes quick and driver voltage can be reduced. 
Since it is arranged in the sealed space where the flexible region was decompressed according to claim 11, the air 
resistance of a flexible region decreases and an operating characteristic improves. Since it is filled up with the 
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insulator layer occurrence prevention gas in sealed space according to claim 12, it becomes difficult to produce the 
bad insulation based on the arc between points of contact and endurance and reliability improve. Since according to 
claim 13 a shock absorber absorbs the vibration from the outside, etc. and eases, it is effective in the miniature 
relay which malfunction does not produce easily being obtained. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing Hit is a sectional view showing the miniature relay concerning a 1st embodiment of the invention in this 
application. 

[ Drawin g 21The component of the miniature relay shown in drawing 1 is shown, and, as for the top view of a top 
fixed board, and a figure (b), the top view of a movable substrate and the figure (d) of the bottom view of a top fixed 
board and a figure (c) are [ figure (a) ] top views of a lower fixed board. 

[ Drawin g 31lt is a top view showing the movable substrate of the miniature relay concerning a 2nd embodiment 
[Drawing 41 It is a top view showing the movable substrate of the miniature relay concerning a 3rd embodiment 
[Description of Notations] 

10 -- A lower fixed board, 11, 12 — A stationary contact 13, 14 Driving electrode, 20 [ Traveling contact, ] - 
- A movable substrate, 21, 22 — A junction area, 23 -- A flexible region, 25, 27 30 [ -- A through hole, 40 41 / — 
A piezoelectric thin film, 50 51 53, 55 / -- A ctenidium-like electrode, 56 / Insulating part. ] -- A top fixed board, 
31, 32 — A stationary contact, 33, 34 A driving electrode, 31a, 32a, 33a, 34a 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
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DRAWINGS 



[Drawing 11 
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[Drawing 21 




[Drawing 3] 

AO 43 41 22 45 




25 43 22 28 



[Drawing 41 

20,23 5$ 
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"tfe<&g>W&*. £fc, IgfjttlitffltLTtt, 771/ 

II, M. ^7f-t9*W6ti*. 
[0 0 17] #fc, W»©rtflMIiS**t*"<r-f*nU 

3, 3 4fcoJi!)gP2 3i:cDF B 1(CttE^EPi!(P$nT^ft^ 

[0 0 1 8] ^LT, igftlffil 3, 1 4 fcnjif)g|52 3 
fcOBIIi:*E*W*Pt4fc, BimSl 3, 1 4fcBJ®J 

gP2 3 ttDfatcM^i^^n. m&2 3&T8®m 

m\ 0ffl!jfC§lt*-a-&tl«o £<Dfc«>, oI«|»2 3^ 
SKU BI»)M£2 5tfH£g£3 1. 3 2*5NMl 
njf)8£2 7tfH£&£l 1 , 1 ZWmtZo 
BU$©«E©Wibn£8?ltLTt, Pjfi?)g(52 3 

tt, f-o«n**t«p-r*. 

[0 0 19]O^T\ emi3 3, 3 4 tRll)gP2 3 

»2 3i:oifflK:4i;5»«5I^KJ:»J, r«(i»2 3^S 
(BU W®)8£2 7tf@£8£l 1. 1 2*^IJWILfc 
tt, WK&£2 5A«$£3 1. 3 2icmtZa Z 
LT, *E09liP*)»liStLTfc, HII)g|52 3tt, *©tt 

[0 0 2 0] S2H%^9Btt, 0 3 fc^f rJK 

2 3 ©g»ES*giiUi?-& 5 % > ii 3 y^Ufbi (h^ 

T'fiESL, ?cD£gffi©**${CoJ®Jig£2 5, 
2 7 (03(c43^ToI»S£2 7ttH^-f) fc-fft-f 
n^ttT^So ^UT, 5JfjS£2 5, 2 7 0WfllKtt 

e«»14 o.4i ^fflKjigift^gi UT^n^nEH 

UTfe^o COES?flM4 0, 4 l<D£IMg& 

tcy»;yH3B4 2*'*a«f«?nT^s-^, E«» 
140, 41 (ommmc •? y y h 4 3 ^««fitc 

[0021] Amemniiffl^flMni/^ k 4 4 . 45 

frt>7VyhmB4 2. 4 3%^LTEtt?ll4 0. 4 
1 KWEfc^ft^tlBlttrf E«»14 0, 4 1^ 

«i»fiiK:fttsrr5o :oft», w»2 3^sg^^5 

ff(IBE«»l4 0, 4 lKt«E«B]i0LTft 
WEpI»»2 3<DW«^IrI<D(*»^0-»*« 

'>«^ntt, m3i^j^»t-ewM 2 3^se^^5^ 

[0 0 2 2] ^3HS(i}gffitt, 04(C/T,tJ;at<:, bJK 
S«2 0*<, Pl»SBJ2 3fc, C<D5TI)g|52 3<D»C^ 
n^n{4Bt55tf«a52 9 a, 2 9bfcfrS««*tt 
T^5o Hlj!3BIi]gl5 2 3tt, *oa«ifi*< 



(4) 

5 

ft, *©S«ffi0't'*WfcBrft»j£2 5. 2 7 (041C 
fc^TWft«£2 7{JH*-&-f) *K^tlT^5. ? 
SK, 5111)952 3 ©BllliftffiKttffifttttS 5 0. 5 1 
tfS-ft^ftJ&aSftT^S, £#WiS2 9a©£ 

affitt'>U3>»fk«i6^is«ftTv^o fefcu & 
tit, ctucwttiw&&i/v 3ywn\bt&& 

IB£J»2 9 a OMIWiiBicttWMKISS 3«%A 
£ftT^S„ flWr, $8«g|$2 9 b ©*«iBfc 5"J 3 10 
' >«aftWg*«ftT^*. fc£U «dflW2 2iC« 

7 H5 4jWfitt5ftTl^S. jtuiB£J»2 9 

[0 0 2 3] S5>£, 5J»g|5 2 3<Dffii«ilS|gB5 
6*^LT$»4»a52 9 a. 2 9 b KHWfcSftTV 
5c C©fc«>. ^»92 3 0»»«®«5O. 5 1tf, 
X»i»2 9a, 2 9b©ttftft«&5 3, 5 5»C*ft 

6o *LT, £ft^2 9b©fl.g58fi/<vK5 7fre. 

§ i * tb £ ft fc 7 u v h sbh 5 8 immv* % f v 3 > 

^0t«M«^$ftT^« o 
[0 0 2 4] **MUBJ8KJ:fttf , flWfflM/W K 5 
2, 5 4fe«fctf^aJStt/<'yK5 7*^tTRlIlW2 3 
t$$ffig|52 9 a, 29bt<D?$lcnf±*tiimt%k, 
*£*S»tMflI«5 0. 5 3©Hk*J:tf, HBSfS 
1l&tf«ffi5 1 , 5 5©lBUc*ft^ftl»*§l**^i;, 
HjlM»2 3teEII*jW4«ft*. <:©£«>. mifz 30 
BfiIBBIijai52 3<Oli5^[RlO^/j«-g|5W>L, 19 

[0 0 2 5] JfflxE©£S!0BII"ett» JSjSClSIGIJti&'f L 
fe*BET»fr$£i«4ft<, WEUfc*»airt"T»*jft* 
BBPHLT«)J:<, Sfc, 7>Vdy, mm. A7vitm 

T***^T**. 40 
[00 2 6] 

[HW©^] W±©lttW^6W6^4A?K, 

©m#jb i fcftW5v-r*ny u-tcintf, sat* 

■ffil/T-»©HSftjSK»(lL, Cft6*S?ii?-&*o 

*!66©S*SttfrSft»K 61,*©?, ffitt^J^/jN^ 
i#\ c©fc«K «98W««41;k<<, BMtfcftftT 

v*. s^tc mm&ff-n<n®fc&&mmmi so 



*#FffW 1 0- 1 6 2 7 1 3 
6 

Tj»!2-£3©T\ ^Wftx^y^y^imgftO, 

T, -7?«t»lftt*«fc^fcH£$#«ftT^*Blll» 

-Y^n«JU-^#5ft5o flMBJUKJjfttf, nj®jg|3© 

tf£i;ft<,>o »*S3KJ:fttf, «E*9I*QLT4U5 
1MB l*T»BI»»aBBt S ©T% }HJWj©'>ft ^ffl 

tSv-r^Diju-^#6ft5o is*S4{CcfcftH oj 

»»©a«iiK»UTmj£IHBtf»lSlt5J:dKHS» 
ffi*RttT*5©"C, fro, '>ft<fcfc2fi 

©BSil/iMBfcHfclf BTC* 5v-r *u U b-frf|c,ti 
5o ll^JSSfc^ftff, H£Sfi*^7^tt*5^tti|l 

•et 5©t% sntt©ss^v>rf nui/-3b^5ft«o 

M#Jg6, 7£J:tU£, HI»»©JP«*lSl©#»**Jt 
«L^t<ft«o W^S8, 9, 1 0t<fcfttf, ffill 

*E*fi«t?f?«. IM^i itifttf, HlijgPfrME 
Sftfc!&ffSlfflrtfc:EBSftT^S©T?» 5JHjg|5©^M 

If, ffil*2Krtlcl6»il5l4IB±^ft*?B«Lt'**© 
T', g^©7-ffcS^<*§5^Sfr4i;K< <ft 
13, »Wt. fi«tt^lSl±t*. 3K<kfttf, 

^Sj{t fr* c tc < ^ v^r ^ n u- w# e> ft § 1 a 
im i ] *^fgBflo^ i mmmicfrfrzwruv 

[02] Hllc^bfcv-i'^o'JU-oSliSS**^ 
U H (a) «±S15|l^S1gO¥@0, 0 (b) ti±g|5 

@^sig©igffi0, m (c) 0 

(d) ttTSi5H^»«©¥ffi0T**«o 

[03] S2nas»«K*^*TY^DUu-©prB 
[04] ^zwm>m,M^^^uy)]y-mm 
[^^©DiW] 

10-T»HSS«, 11. 12-B£8jSu 13. 1 

2 0-RF»«fi, 2 1. 2 2-»^« 
«, 2 3-5JKg|5, 2 5. 2 7- pIS)^, 3 0-±» 
HSgffi, 3 1. 3 3 3, 3 4-Silfl 

fii, 31a. 32a. 33a. 3 4 a -^;l/-*-;k 
4 0, 4 1-fffiI, 5 0. 5 1. 5 3. 5 5 -<gS® 



#P*1¥l 0- 1 6 2 7 1 3 



IWilB] Wf&l 3^1 132 2H (2 0 0 1. 1 1.2 2) 



[£M#*tl 1MW 1 0- 1 6 2 7 1 3 

[£MB] 0*6E 1 9B (1 9 98. 6. 19) 

i*mm mmm 1 o-i 6 2 8 

[ft«f] #$¥8-3 19 100 

H01H 59/00 

H01L 41/09 
[F I] 

H01H 59/00 

H01L 41/08 C 



[JfHJB] ¥fi£l 3$4E20B (200 1. 4. 2 
0) 

[# USE 1 1 

immi m. 
mmm 

raw©**] v^-^uup- 

iW8BRr»fflKj*isi-rsH«s«»»isiiiiKjBia 

fdi2£faSc©v^niJl/- 0 

?m i in,* 1 3 ©t vf tifr i ^{cie^© v^c ^ p u u 

0 
0 



WIS?** C t fctftt fct 6 fCfEiicD^ * 

^ 1 8 (D^ttifr l JStcfBtcDv-r 'J l/- 0 

i o ] mmmftLmmmcwiiz 
immmmi 

[000 1] 
[0002] 

[0 0 0 3] i/c, /hS'JU-o-«i:LT, 

-y 7 ^ ym^fr hti%%> % t>\ yt % 
[0 0 0 4] *»Wtt, MEIBIH&fcKft, maoftjs 



0- 1 6 2 7 1 3 



So 

[0005] 

m%ftLrcmmmm®o*>, '>ft<tfcK-s* 
K»iait*-*»oHja»jft*, *ineariM«c»i8ii**H 

[0 0 0 6] MfSnJ»i, *©£!Sa5*0£$#L 

[0 0 0 7] fulBBIftgPOgSStcfi, Jf££|nl©ttf* 
[0 0 0 8] MGRTnfltOSSiBoa^ 

urn ma. s.mm, sswi, *imm<o*m 

m&lc&Attu fro, *««i«l8T«^t*-»0» 
[0 0 0 9] fflEnJ»»H\ «ESftfcfcif SHAKE 

[00 10] 

[?SW©llfiS©Jgl] 3Wc, *BWKfrfrS 
Hl4^LH4 0jSK»fHiiKttoTttlflta. % 1 HJfe 
IHIIC4*«^*D»J U-tt, 0 1 fc«fctf02ICjf** 

ck-5fc, T«BJ£Sfil0. ±SM»£3 0*5jfjS 

«2 otiT^ft^n^ns^-wkLfctoTfis. 

[0 0 11] METaPH'^llgl Ofitf? Xttfre>fc 
0, 02 (d) KStJ:5lc, *©±ffiM»*a$K:-tt© 

B£»iAi i, 1 2#ffMsn < 7'jyhEiii i a. 

1 2 a*l>LT§l#ffi£4UV.5o £5>K, COHSSf 
£l 1. 1 2©Pifllfc:-#©BltlWf 1 3, 1 4 #113 
SftTl/^o COSHiafil 3. 1 4ttHEffifcft3J: 

5{c/»jyhEiii 4 aT»«sn, /'jyhE^i 3 

aT3l*HlSftT^4. S/c, TSPH^SSl Oti, * 



^11. 12. «i)«si3, 

[0 0 12] tuIBPlftSfe2 0«m B B ^'J3^t:^ 
J«Lfct>©T?fc*o *LT, 02 (c) K*t«taiC, 
*0*KiBlcEBl/fcttft1IM2 1 , 2 2fig£nM2 

11112 4. 2 6*ftLTnJK)}M2 5. ZimtlZft 
HttStrCl^*. hIJErJ»SS2 3« 4 ±Tfifo 

[0 0 1 3] Sfe, #««^y3y#©s*ii©?s, 
'>ft < t pT»» 2 3 ©aSffit 5/ U a yfRSfcllfcJB 

%prtt»2 3K#4u mmm<o-m*.zts.m 

[0 0 14] ji9E±«H£S«3 Ott, fufBT^SSS 
«i Otmm, fivTMfrlb'). 02 (b) tc^t<k 
?fc> nuE^»g1fi2 0fcWfa*3giIifc, MErJHiS 
£2 5tCg»nJfi|K:W|fi]1-5-»©H^g^3 1,32 
jWHttSnr^S. Sfc, <l©B£ft£3 1. 3 2©ft 

»c»mi3 3, 3 4 A^n^nMS^nri/^o * 

P.(C, C ©KIM 3 3, 3 4©nil(C{4B1-§4Sg|5{C 

[0 0 l 5] ZLXs 02 (a) KTjit&ofc, -ft© 
fflEB£%&3 l , 3 2 »*;!/-*->]/ 3 la, 3 2a 
*ftl/r£BSK5l*aS*U 7U>hE3§!3l 
b, 3 2b*^UTSiB*a5*T§l*ttSnT^So R 
title, -*f©SOEBIMIffi 3 3, 3 4 tx;l/-*-;l/3 
3a, 3 4 a*ftLTgffi£3l*WStiT^.5. *L 
T, §gfj«®33, 3 4#[i)tt(4i:ft§j;9(i:7 p 'Jyh 
EKl3 4bT«tt$n, 7UyhE«3 3b£rtLT3l 

[0 0 l 6] ftfc, ffflE±ttB£S«3 Ott, 3M£H-> 
U3ytt*^4*t©T-*oTt.fcK fcfcU ?©!§ 
Stca, tt«««:^LTH£»jS3 l, 3 23*t6HL 

^. a, n. ^ftiwf^ns, 

[0 0 17] «K, WJE©rt»«jfi«:W1-5v>f^Dy 

u-©nii^s^o^TiMwt5. tts mmmm 

3, 3 4 tBII(ia52 3 t<DmcmEffG}1fU2tlX\<^ 

m&z3tf±.ijmcmLxt3>). m»&z 

[0 0 I 8] *LT, e»*ttl 3. I 4 ^Bj»jgi52 3 

t<DmicnEEzmatz>ts m®n® \ 3,14 

92 3i:©ffl|K»*?|**^i;, BIKgP2 3#Tg|5H^ 
SKI 0«lfc3l*»#6ft5. C©fc», 5I»a52 3# 
SIcU BIffilg^2 53VHS«jS3 1. 3 2*»5BBIiL 



fc*. m&&27mfem \ 1. 1 2K3«*3. 

[0 0 19]Ol^\ RMS 3 3. 3 4 i:oJf]g|?2 3 

ft2 3£omic£i;«M3ifticj:!>, mm2ztf& 

' (EU 7*<HS«jS 11.1 2fr&68llU: 

ft, Rjft*jSi2 5AW»jS3 1. 3 2 * 

besots. 

[0020] %zwmmt. H3K*-r«kdK» rt» 

gp 2 3 ®$*iB«ffi»/fg-?&3 •> 0 n (H* 

2 7 (H3fC*J^Tnr»I»^2 7ttH^#'f) fc**!* 

e«»H4 0,41 ^iwiM^&i: UT^n^neea 

LT$>5o £5>tC, C©E«f!4 0, 4 1 

14 0, 41 <D£Dl«C 7 'J > F £«| 4 3 OTTOS* 

[00 2 1] IttGttUnbffl^Sffitt/^y F 4 4 , 45 
fr67y>hE«4 2, 4 3^tTEtt»l4 0, 4 

«ZilRltfl'*-r«o C©ft#>, n!i)gP2 3*EIES-&« 

Jf^fC ffiEEttiMH 0, 4 1 ictflE^EPtotTf* 

pt^m. »ns\t>rcttvsim2 3*s^«€*« 

&£yt, ffiiiHUWETBIrPSS. f6ttJ!(liE©S l 
*«0B»i:|B!l«-e**O-C, IHUfjfcfSm&t *. 
[0 0 2 2] S3H«HB!itt» B4fc**«I:5fc, 5J®) 
S«2 0*^ BJflgl52 3 i:, C cOpTiftgP 2 
n^tifiBt5$«fiSSaJ2 9a. 2 9bfcfrfc*J*Sft 
Tt/^o «IKRj»l»2 3tt, *©a«ifi^ 

mm&zfvzymm (mm?) mmz 

ft, *©g«S0**8IHCRjf)j&52 5, 2 7 (04fC 
fcV^TBJSlS^2 7ti0^-f) fft8tt&ftT^S. £ 
BI»2 3©S«ffl^l±1®ffittmii5 0, 5 1 

*^n€n«fiKsnTv^. ££»2 9 a <og 
1 1 k, c ntc mt-r 5 m B B * y 3 > «■ mtu ? s $ 

F5 2*W5ftT^5o M 
SftT^S. ft^, ift^2 9b<DM5lcfc>'yri 

>mmmi8.ztiT^Zo ftftu &smmz2ia5 
mm? % ma* y 3 y$mm % mx. mm.' < 

•y F5 4tf&tt6ftT05. SSK, Huf2£i#iSSI? 2 9 

[0 0 2 3] £e>fc, 5Ii)gP2 3©WM«g|Ui«Slig|55 

-*§ 



1 0- 1 6 2 7 1 3 

6£ftLT$*»2 9a, 2 9bfcHtttSftT<^ 
So COfcft, BTi*jaj52 3©#»tfMi5 0. 5 1 , 
S^«g)52 9 a, 2 9bQMIMftBff5 3. 5 5E*ft 

So *LT, Sfttt»2 9b0MW8«/W K5 7fr& 

s 1 1 m$ ft ft 7 1> > h ks§ 5 8 jbiftWB-p* s i/ y n ^ 

mm mm?) ^ixm^23mm^yva 

ymcnmmzftx^Zo 

[0024] xmmBmic&ftti, mm^y fs 

2. 5 4fc«fctftt«^/^F5 7*ftLT^l(lS2 3 
fc$fttti»2 9a, 29bt<DfflcnEZm?Z>t, 

Rrft»2 3icEE»33W4«n*, c©fti6, Stttfc 

Sfciai«, ^««Et 5 5I»gi5 2 3^SlE$-ii:SCt 
[0 0 2 5] #&fi>imt&fL 

[00 2 6] 

[Kwojaai tt±oWH*^ $mfrit* s mm 

pI»»o**flJKR»tfcpIii«^*W?*filk:*t < « 
ttLT-Jt©HJafo8tfc:**U one.?:«i$-a-5o 
c Oft «>, Brgo«^E*St«Loo, maoSjSlfflE 

^-5o $P>(C, Rl»«jS^-»OH*«jSKiI»»ll*L 

t^i^€5«t% mwx-fy^ym^tm*), 

ae»^a*^tTj|i?^tsfa[prffi"e*«. coft 
4tavu-hm<bftz>o m#m2ic&m. mm 

»*«3 »cj;n(f, tE^entabT^cs 
So BijfS@^«^**7XMfes^«W5 B B B ^y 



«fM¥ 1 0- 1 6 2 7 1 3 



©£iaWW«Wcft!>, lESitff^fgMT-f 5 0 ffi# 
WPPfi*^ UC < < ft 9. W&tt. ii*tt*'lRl±t 

mm, mm we, mmm^^c<^^^v 
M?«ftM 



[02] HiK*ufe^-r^pyu-oflijasiR%^ 

U H (a) tt±»B£g«©¥BBBk 0(b) ti±gp 

@^s««isffi0, 0(c) ammcomm. m 
id) &Tm%mto¥mm-3!>% 0 
[13] %2mmBmcfrfr%-?jtuv\/-m® 

[04] »3*l»WC3(Pfr*v-f^oUU-OWft 

iO-T»Hfi»S, ll. 1 2-B*»jft. 13. l 
4 -CMS, 2 0-bTHSS, 2 1. 2 2 

2 3 2 5, 2 7 -BlIMfefi, 3 0-±» 

3 1, 3 2-B£ftfiU 3 3, 3 4 -ens 
If, 31a, 32a, 33a, 3 4 a -X/V— *-;K 
4 0, 4 1-Emi, 5 0, 5 1, 5 3, 5 5-«W 

5 6-tftaas. 



-a 4- 



